SUMMARY The fetal heart beat, detected by ultrasound, was recorded for five minutes from 934 antenatal women-266 at 30 to 35 weeks' gestation and 718 at 36 to 41 weeks. Episodes of bradycardia <100/minute ranging from 5-30 seconds' duration occurred in 3 (1 1 %) of the former and in 9 (1.3%) of the latter group. Tachycardia >180/minute ranging from 30-90 seconds' duration o curred in 1 (0.4%) of the former and in 4 (0.6%) of the latter. Premature beats were not detected between 30 and 35 weeks, but occurred in 12 (1 7%) of 720 at 36 to 41 weeks' gestation. 50 subjects were monitored at both 30 to 35 weeks and 36 to 41 weeks' gestation and in one woman premature beats were present in the latter but not in the former recording. The incidence (1 .7%) of premature beats in the fetus at 36 to 41 weeks' gestation was similar to that in the healthy neonate (0.8%). Recordings of arrhythmias or rates outside the range 100-180/minute were replayed through a standard antepartum fetal heart rate monitor. The monitor failed to detect premature beats, 2 of 4 episodes of tachycardia >180/minute, and 9 of 12 episodes of bradycardia <100/minute, stressing its unreliability for detecting rapidly changing rates.
DiMorders of cardiac rhythm and conduction have b_en shown by standard electrocardiograms (ECG) in 1% of a population of over 3000 newborn infants.'-3 24-hour ECGs also show a wide variation in normal heart rates and rhythms at this age. 4 Although there are many reports of fetal arrhythmias-for example, Silber and Durnin,5 Hedvall, 6 Eibschitz et al.7 and Armstrong et al. 8 -the incidence of these disorders in a healthy fetal population is unknown. We have therefore investigated the incidence of fetal heart rate or rhythm disorders in 934 antenatal patients; none had any complication of pregnancy at the time of recording. The findings were compared with those in the healthy newborn infant.
Patients and methods Between 1 June 1977 and June 30 1978, 5-minute Doppler recordings of the fetal heart beat were taken from 934 women attending an antenatal clinic in west Dorset. 266 were monitored at 30 to 35 weeks' gestation and 718 were monitored at 36 to 41 weeks' gestation; 50 of them were monitored at both times. Women with complications of pregnancy requiring admission to hospital were excluded. Six mothcrs had twin pregnancies without other complications.
Recordings were performed using an undirectional, single crystal ultrasound detector (Sonic Aid) with a direct connection to a high fidelity cassette recorder (Sony TC 207). Recordings were taken from mothers in the supine position and therefore the possible effects of superior vena caval compression would not have been avoided. Braxton Hicks's contractions were not monitored. The maternal pulse rate was measured during each recording to ensure that the signal received was not from a maternal vessel. Episodes of tachycardia, bradycardia, or rhythm disturbance detected by listening to the tape recordings were replayed on to paper using a fibreoptic recorder (Medilec) from which highest and lowest rates were measured over nine beats. Three subjects with premature beats, 1 with tachycardia >180/minute, and 4 with episodes of bradycardia <100/minute on the antepartum recordings were monitored continuously during labour with a scalp electrode and fetal ECG monitoring system (Hewlett Packard). An electrical connection allowed the fetal ECG to be recorded continuously on to a 24-hour 506 ECG recorder (Oxford Medical Systems). Immediately after birth, 24-hour ECG recordings were taken from 8 subjects with premature beats and 7 with episodes of bradycardia <100/minute before labour.
The intralabour and postnatal ECG tapes were analysed directly using a system designed to detect heart rate and rhythm disorders from present R-R interval measurements (Oxford Medical Systems).
The recorder and analyser incorporated a Synclock system which, by providing and processing a reference time signal, ensured that possible variations in tape speed did not produce artefactual rhythm and rate patterns.
Finally, Doppler tape recordings of arrhythmias and heart rates outside the range 100-180/minute were replayed through a standard fetal heart rate monitoring system. (1-1)
36-41 (n = 721) 9 (1-3) A standard antepartum fetal heart rate monitor failed to detect all premature beats, 2 of 4 episodes of tachycardia >180/minute, 4 of 6 episodes of bradycardia between 70 and 100/minute, and 5 of 6 episodes of bradycardia <70/minute when tape recordings were replayed through this system (Fig. 3 ).
Discussion
Disorders of cardiac rhythm and conduction in the neonate have been shown to result in heart failure,9 brain damage,10 episodes of so-called 'near-miss cot death',10 and in one case sudden infant death.11 Similar disorders may be a cause ofsome unexplained intrauterine deaths or brain damage. This study was performed to establish the incidence and natural history offetal arrhythmias. The frequency (1 2 %) of premature beats in the .:)-I., n 510 Southall, Richards, Hardwick, Shinebourne, Gibbens, Tizelwall-Jones, De Swiet, and Johnston fetus found in our study was similar to that previously reported (0 8 %) in a population of healthy neonates1-3 in which 26 of 3383 had premature beats on a standard 2-minute ECG. 14 were supraventricular in origin, 11 ventricular, and one subject had both supraventricular and ventricular premature beats. Furthermore, 24-hour ECG recordings on 16 of the 26 neonates with premature beats on the screening ECG showed that 2 also had episodes of supraventricular tachycardia and 3 had episodes of ventricular tachycardia.2-3 Arrhythmias other than premature beats-for example, supraventricular tachycardia5 12-13 or atrioventricular block8 [14] [15] have previously been reported in the fetus and both, especially the former, have been associated with intrauterine heart failure. The incidence of arrhythmias other than premature beats in an apparently healthy population of developing babies requires the study of a larger population using longer recording times. Ultrasound recordings would also fail to detect conduction disorders such as a prolonged QT interval or pre-excitation, unless arrhythmias were also present. All subjects with premature beats had Apgar scores exceeding 5 (Table 2 ) conforming with previous reports that have suggested that this arrhythmia in the fetus, without associated tachyarrhythmias, is benign.L517 Episodes of bradycardia < 100/minute and tachycardia >180/minute have been documented in 1 * 5 % of apparently healthy developing babies during 5-minute recordings of the fetal heart beat. Bolte and Berendes12 using 3-to 5-minute recordings of the fetal ECG from the abdominal surface showed a similar frequency (2 * 8 %) of such heart rate changes but they included many mothers with complications of pregnancy. Declarations of the fetal heart rate in labour, in response to a contraction (type fI dips (Fig. 3) . Supraventricular and ventricular tachycardias almost always present with heart rates in excess of 200/minute. Sinus tachycardia may exceed 200/minute in the newborn infant but usually for short periods of time. 4 Currently heart rate monitors cannot differentiate short episodes of sinus tachycardia from tachyarrythmia.
In summary, cardiac arrhythmias and episodes of pronounced bradycardia < 100/minute, or tachycardia > 180/minute occur frequently in the developing baby during normal pregnancy. Assessment of these patterns in the antenatal period should take a knowledge of normality into consideration and the present problems with long-term recording techniques must be overcome. rate and rhythm patterns.
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